Specifications TableSubjectBiologySpecific subject areaAmphibian transcriptomeType of dataTranscriptomic data, tableHow data were acquiredSingle-end read RNAseq of RNA isolated from axolotl embryonic oropharyngeal endoderm explants. High-throughput sequencing performed with Illumina NextSeq 500 System.Data formatRaw FASTQ and processed FASTA sequence files, including assembled transcriptome FASTA files Analyzed FilteredParameters for data collectionOropharyngeal endoderm explants from stage 15 axolotl embryos that were cultured to stage 37/38, stage 39 or stage 41 were considered for data collection.Description of data collectionAll axolotl embryos used were from the Ambystoma Genetic Stock Center at the University of Kentucky. All experiments with these embryos was in compliance with the National Institutes of Health Guidelines for the care and use of animals in research. Descriptions in Bordzilovskaya et al. [@bib0002] was used to determine embryonic stages. Isolation and culturing of oropharyngeal endodermal explants (OPEs) from stage 15 embryos was performed as described by Parker et al. [@bib0003] These cultured explants were incubated alongside control embryos from the same clutch to confirm staging. Explants from stages 37/38, 39, and 41 were harvested for further analysis. OPE replicates from stages 37/38, 39, and 41 were stored in RNALater until further processed. Samples were homogenized with a Dounce homogenizer in RLT buffer containing ß-mercaptoethanol (Qiagen). The homogenate was then processed using an RNAEasy kit (Qiagen, Hilden, Germany). Replicate samples for each stage were analyzed for RNA quantity and quality on a Nanodrop 8000 spectrophotometer. Seventeen high quality RNA samples were used to prepare libraries. Single-end sequencing was then performed on the Illumina platform. De novo transcriptome assembly was performed on trimmed sequencing reads using the Trinity Pipeline [@bib0004] and annotation of the assembly was done using EnTAP (Eukaryotic Non‐Model Transcriptome Annotation Pipeline) [@bib0005].7Institution: Connecticut College City/Town/Region:New London, CT Country:USAData accessibilityRepository name: NCBI GEO Data identification number: GSE15153 Direct URL to data: <https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE151535>Related research articleKohli P, Marazzi L, Eastman D. Transcriptome analysis of axolotl oropharyngeal explants during taste bud differentiation stages. *Mech Dev*. 2020;161:103597. doi:10.1016/j.mod.2020.103597.

**Value of the data**•These data are important as they provide the first molecular-level data on axolotl oropharyngeal explants.•This data is a resource for other researchers examining taste bud differentiation and axolotl development. They will be able to identify and study genes expressed in these tissues.•This data provides candidate molecules that may be involved in taste bud development and sequence information can be used to design probes for experiments such as in situ hybridizations, RTqPCR and CRISPR.

1. Data description {#sec0001}
===================

We performed de novo transcriptomic analysis on RNA sequences from three different stages (37/38, 39, and 41) of oropharyngeal explants. RNA-seq data from 17 total samples representing these stages were pooled to generate de novo assembly of the transcriptome using a Trinity pipeline.

The raw reads are available at NCBI Biorepository: GEO accession ID GSE15153. Supplementary Files 1 contains FASTQC [@bib0006] output reports of quality trimming cutoffs for the of PHRED score 5, PHRED score 10, and PHRED score 15 raw data. Supplementary File 2 is the assembled transcriptome of 21244 transcripts produced by the Trinity de novo transcriptome assembly pipeline [@bib0004]. Supplementary File3 contains the gene count matrix of normalized produced by RSEM [@bib0007]and bowtie-2 [@bib0008] across the studied samples. Supplementary File 4 includes assembly annotation the Eukaryotic Non-Model Transcriptome Annotation Pipeline (EnTAP) [@bib0005], using the DIAMOND sequence aligner [@bib0009] against the NCBI non-redundant protein database, and Swissprot database \[[@bib0010],[@bib0011]\]. Gene Ontology (GO) and KEGG pathway mapping of the transcriptome was performed using EnTAP with the eggnogg-mapper [@bib0012]. Supplementary File 5 describes the assembly annotation against the axolotl genome using NCBI blastx. [Fig. 1](#fig0001){ref-type="fig"} displays a comparison of the quality scores of all bases for quality score trimming cutoffs of PHRED5, PHRED10, and PHRED15. [Fig. 2](#fig0002){ref-type="fig"} shows the top 20 GO terms and KEGG terms represented in the transcriptome assembly.Fig. 1Comparison of FASTQC Per base sequence quality for a PHRED quality cutoff of (A) 5, (B) 10, (C) 15. PHRED 15 cutoff scores displayed higher quality scores and was thus chosen for further assembly.Fig 1Fig. 2Top 20 (A) GO Biological Process (level 5), (B) Molecular Function (level 3) terms in the transcriptome assembly. (C) KEGG signaling pathways represented in the assembly.Fig 2

2. Experimental design, materials, and methods {#sec0002}
==============================================

2.1. Experimental design {#sec0003}
------------------------

Axolotl embryos were from the Ambystoma Genetic Stock Center at the University of Kentucky. National Institutes of Health Guidelines for the care and use of research animals were used in all experiments involving axolotl embryos. Embryos were incubated in 20% Holtfreter\'s solution at 22°C and staged according to Bordzilovskaya et al. [@bib0001]. Isolation and culturing of oropharyngeal endodermal explants (OPEs) from stage 15 embryos was performed as described by Parker et al. [@bib0002]. Specifically, jelly coats were removed from stage 15 embryos, which were then treated with 0.1% formalin for 10 minutes. Using sterile technique, embryos were pinned, ventral side up, to silicone coated dishes. Tungsten needles were used to remove the epidermis and the lateral plate mesoderm surrounding the oropharyngeal endoderm. The OPE was then lifted out and washed in 65% L15 media (Sigma). OPEs were incubated in individual agar-coated wells containing 65% L15 media. Whole control embryos were developed in 20% Holtfreter\'s solution alongside the explants for staging purposes.

OPE replicates from each stage (37/38, 39, 41) were stored in RNALater. Samples were homogenized with a Dounce homogenizer in RLT buffer containing ß-mercaptoethanol (Qiagen). The homogenate was then processed using an RNAEasy kit (Qiagen, Hilden, Germany). Replicate samples for each stage were analyzed for RNA quantity and quality on a Nanodrop 8000 spectrophotometer.

RNA-seq libraries from high quality RNA samples were prepared as described by Hunt [@bib0013]. Specifically, polyA RNA was enriched using oligo(dT) beads (New England Biolabs) and was then fragmented by incubating at 95°C for 2 minutes. cDNA synthesized using SMARTSCRIBE (TAKARA) was then PCR amplified using Phire DNA polymerase (Thermofisher). Single-end sequencing was performed on the Illumina platform (NextSeq 500 System) at the Genomics Core Laboratory at the University of Kentucky.

2.2. de novo assembly {#sec0004}
---------------------

Raw RNA-Seq reads across samples were demultiplexed and processed using Trimmomatic [@bib0014] for quality trimming. To trim the single end reads data, the first five bases at the 5' end, the last five bases at the 3' end, and reads with less than 25 base pairs were removed. While it is recommended under *de novo* settings to trim values with a quality score below a PHRED 5 value [@bib0015], we used FASTQC [@bib0006] to compare reads trimmed with PHRED 5, PHRED 10, and PHRED 15 cutoff scores (supplemental file 1). The PHRED15 score cutoff reads passed more FASTQC quality thresholds than PHRED5 and PHRED10 ([Fig. 1](#fig0001){ref-type="fig"}), and thus was selected for transcriptome assembly. As described by the Trinity *de novo* assembly pipeline [@bib0004], all 17 samples were pooled for transcriptome assembly.

*De novo* transcriptome assembly was performed using Trinity (version 2.4.0). The minimum assembled contig left was set to 200 bps, and *in silico* read normalization was set to 50 due to read sequencing depth (Supplemental File2). After contig clustering, de Brujin graph construction, and full length transcript reporting, Bowtie2 was used to map raw reads back to the *de novo* assembly and RSEM was implemented to estimate transcript abundance in the assembly across the samples the using the "align_and_estimate_abundance.pl" command in Trinity [@bib0008]. Gene isoform counts were collapsed to trinity gene counts for quantification across the samples using Trinity\'s "abundance_estimates_to_matrix.pl" command (Supplemental File3).

3. Assembly annotation {#sec0005}
======================

Annotation of the assembly was done using EnTAP (Eukaryotic Non‐Model Transcriptome Annotation Pipeline) using human reference databases [@bib0005]. TransDecoder in EnTAP was used to identify long open reading frames within the transcriptome. Next, a similarity search was performed using DIAMOND sequence aligner [@bib0009] against NCBI non-redundant protein and Swissport databases for human proteins with expect values (E) set at a maximum of 0.001 (Supplemental File 4). Contaminants were filtered by EnTAP to retain only high-quality transcripts for annotation. Within EnTAP, eggNOG mapper was used for protein domain mapping, Gene Ontology (GO) and KEGG pathway mapping of the transcriptome [@bib0012]. Overall, 12,135 transcripts were annotated with gene families, and 10,745 genes had at least one gene ontology (GO) assignment ([Fig. 2](#fig0002){ref-type="fig"}(A) and (B)). 5698 genes are found in KEGG pathways and 32 KEGG signaling pathways are represented in the transcriptome ([Fig. 2](#fig0002){ref-type="fig"}(C)). Furthermore, we annotated the transcriptome assembly against the axolotl genome \[GCA_002915645.2\] [@bib0016] using NCBI BLASTx with an E value of 0.001. We found 2119 genes aligned to the axolotl genome (Supplemental File 5).
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